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TITLE 

Sleeve type packaging machine system, particularly useful for changing reels 
DESCRIPTION 

-The present invention relates to a sleeve type packaging machine system, 
5 particularly but not exclusively useful for changing reels of packaging sheet. 
Knowm art 

-At the present time, in sleeve type packaging machines such as those described in 
patent us-5.203.144, a used reel of sheet is replaced by stopping the packaging cycle, 
after which the used reel is replaced with a new one, a front portion of the new sheet is 
10 unwound from the new reel, the rear end of the used sheet is joined (by overlapping 
and gluing or by means of adhesive tape) to the front end of the new sheet, the new 
sheet is positioned with respect to the drive rollers, and the packagmg line is then 
restarted. 

-If the sheet of packaging material carries printed patterns, the aforesaid operations 
15 must also include a correct joining of the front to the rear ends with respect to the 
printing, and also a subsequent operation of ensuring that the printing on the new 
printed sheet is synchronized v^th the wrapping cycle, in order to locate the printing in 
the correct position on the surfaces of the article to be packaged. 
-This known art has a number of drawbacks. 
20 -A first drawback arises from the fact that the stopping of the packaging machine 
causes a loss of production. 

-A second drawback arises from the fact that the replacement of the reel located 
under the packaging line, the joining of the rear end of the used sheet to the front end 
of the new sheet, the joining with correct positioning of the printing, the positioning 
25 of the new sheet between the drive rollers, and the bringing of the new sheet, printed 
or unprinted, into step are laborious, diflScult and dangerous operations. 

-A third drawback arises from the fact that the piece of sheet incorporating the joint 
forms a package whose appearance is unsatisfactory. 
-A fourth drawback arises from the fact that any cutting of the sheet in the 
30 proximity of the joint between the rear and front ends may cause defective cutting of 
the piece, or damage to the cuttmg means, since the said means are designed and 
arranged to cut a single thickness of plastic sheet in normal conditions, and are 
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therefore not suitable for cutting a double sheet, as is the case when the cut is made in 
the proximity of the said joint. 

-A fifth drawback arises from the fact that, as a result of incorrect or imprecise 
positioning of the new sheet between the drive rollers and between the piece forming 
5 members, when the machine is restarted the said new sheet can run incorrectly 
between the rollers and therefore cause jamming or an initial malfunction of the 
machine, with a consequent stoppage or production of defective packages. - 
Furthermore, if the sheet has printed patterns, then sometimes, regardless of whether 
or not the sheet is running correctly, the packaging machine has to be stopped again, 

10 in order to make adjustments to ensure that the pieces are cut in the correct position 
with respect to the printing, or to ensure that a package is produced with the printing 
correctly positioned on the package surfaces. 

-The said drawbacks are particularly significant when sheets of plastic and/or 
flexible and/or elastic and/or smooth-surfaced material are used, since, when the 

15 machine is restarted after stopping, the new sheet is stretched and/or elongated and/or 
slips (with a relative movement) between the drive rollers before reaching the regular 
condition in which it runs and is driven, in other words the condition in which the 
sheet is stretched and runs correctly, thxis causing errors in the formation of the pieces 
of sheet and in the wrapping of the articles. 

20 -A sixth drawback arises from the fact that the operation of changing the format is 
difficult and laborious, and sometimes requires repeated stopping and restarting of the 
packaging machine. -This is because it is first necessary to ensure that the piece of 
sheet has the correct length, and also that it is cut correctly with respect to any new 
printing, and subsequently that the said new piece is wrapped correctly in relation to 

25 the packaging cycle, m order to obtain correctly formed packages. -This drawback is 
particularly significant when an initial setting has to be made for a particular format 
that has not been used before. 

-A seventh drawback arises from the fact that the operations of repairing and/or 
overhauling and/or maintaining the means of forming and feeding the pieces of sheet 

30 require the stopping of the packaging machine. 
Object of the Invention 

-The object of the present invention is therefore to overcome the aforesaid 
drawbacks. 
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-The invention, which is characterized by the claims, resolves the problem of 
creating a system for a sleeve-type packaging machine, which wraps pieces of 
packaging material around articles, in which the said packaging machine comprises 
first article conveyor means, for feeding the articles longitudinally in sequence and 

5 spaced apart from each other; second article conveyor means, located downstream and 
at a small distance from the said first article conveyor means, thus creating a first 
opening between the said first and the said second article conveyor means, the second 
means being able to receive the articles arriving from the said first article conveyor 
means and to carry the said articles along a wrapping plane which has an entry end 

10 and an exit end; third article conveyor means, located downstream and at a small 
distance from the said second article conveyor means, thus creating a second opening 
between the said second and the said third article conveyor means, the third means 
being able to receive the articles arriving from the said second article conveyor 
means; means for wrapping the pieces of sheet, located in the proximity of the said 

15 second article conveyor means, and comprising at least one suspended wrapping bar, 
orientated transversely with respect to the direction of advance of the articles, and 
made to move through the said first and the said second opening along an orbital path 
passing over the top of the said second article conveyor means, the bar being capable 
of carrying the pieces of wrapping material; piece conveyor means with a conveyor 

20 belt, positioned longitudinally below and in alignment in the proximity of the said 
first opening, for feeding the pieces of packaging material in the proximity of the said 
first opening; and control means for controlling and synchronizing the said operating 
means, in which the said system is characterized in that it comprises has a first 
modular imit which is located under the article conveyor means and is movable and 

25 positionable transversely with respect to the packaging machine, for forming and 
feeding pieces of packaging material, this unit being functionally connected to the 
control vmit; in that it has a second modular unit which is located under the article 
conveyor means and is movable and positionable transversely with respect to the 
packaging machine, for forming and feeding pieces of packaging material, this unit 

30 being fimctionally connected to the control unit; and in that the said first modular unit 
and the said second modular unit can assume at least two transverse positions, namely 
a first position in which the modular unit is positioned at least transversely at the side 
of the packaging machine, and a second position, in which the modular imit is 
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positioned under the packaging machine in order to feed the pieces towards and above 

the conveyor belt of the piece conveyor means. 
-The use of a system of this type yields the following results: the reel is changed 

automatically within the packaging cycle, without stopping the packaging machine; 
5 the used reel is replaced with a new reel without stopping the packaging machine; the 

reel changing, reel replacement, and other operations to be carried out on the piece 

forming and feeding means are made simpler and safer for the operator; any errors in 

synchronization between the pieces fed and the packaging cycle are automatically 

corrected; the means for forming and feeding the pieces can be checked without 
10 stopping the packaging machine; and the means for forming and feeding the pieces 

can be set and tested for new formats without stopping the packaging machine. 
-The advantages yielded by the present invention consist, principally, in a higher 

output of the packaging machine, a reduction in the number of possible accidents 

which might harm the operator, a more precise cutting of the pieces for feeding and 
15 wrapping around the articles, and greater functionality, degree of automation and 

reliability of the packaging machine. 

Description of the Attached Figures 
-Further characteristics and advantages of the present invention v^U be made clearer 

by the following description of a preferred embodiment, provided here purely by way 
20 of example and without restrictive intent, with reference to the figures on the attached 

drawings, in which: 

Fig. 1 shows schematically the system according to the present invention, seen from a 

first side of the packaging machine; 
Fig. IB shows schematically the system according to the present invention, with some 
25 connections indicated; 

Fig. 2 shows schematically the system according to the present invention, seen from 

the other side of the packaging machine; 
Figs. 3 and 4 show schematically two modular units for forming and feeding pieces of 

sheet. 

30 -With reference to Figures 1, IB and 2, these show an automatic packaging machine 
of the sleeve type, for wn-apping the articles 1 in succession and individually with 
pieces 2 of packaging material, in which the said articles 1 can be in the form of 
single items or groups of bottles or m other forms, in which the said pieces 2 can be 
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sheets of heat-shrinking polyethylene or the like, and in which the pieces 2 are 
essentially wrapped in the form of sleeves around the articles 1, the resuhing 
assembly consisting of the article and piece 1-2 then being heat-shrunk in a heat- 
shrinking oven. 

5 -The said machine essentially has a fixed base or frame, comprising two 
longitudinally extending lateral walls, indicated here by Fa and Fb, interconnected by 
means of cross pieces, each of which consists of horizontal members and uprights. 

-The various devices forming the packaging system, consisting essentially of first 
article conveyor means 10, second article conveyor means 20, third article conveyor 

10 means 30, piece wrapping means 40 and piece conveyor means 50, are supported 
between the said walls Fa and Fb. 
Conveyor means 10, 20 and 30 

-The said three article conveyor means 10, 20 and 30 comprise three belt conveyors 
which are interconnected so that they move in unison, and which are positioned in 

15 sequence one after another and separated longitudinally by small distances in order to 
form a first opening Al, between the conveyors 10 and 20, and a second opening A2 
between the conveyors 20 and 30. 

-A servo motor MIO, preferably of the type with speed and phase control, such as a 
brushless servo motor with a servo control system, drives the three conveyors 10, 20 

20 and 30, for example by directly driving a roller shaft 22 of the second article conveyor 
20, which, in tum drives the other conveyors 10 and 30 by means of sprocket wheels 
and chains which are not shown. -For reasons which are made clear below, the said 
servo motor MIO is connected to the control means 70 and is controlled by them. 
Piece wrapping means 40 

25 -The second article conveyor means 20 is subject to the action of the piece 
wrapping means 40, comprising at least one transverse wrapping bar 41 which orbits 
around the said second article conveyor 20, passing through the said first opening Al 
and the said second opening A2, in which the opposite ends of the said bar 41 are 
supported by two corresponding chains 42a and 42b, made to run along corresponding 

30 paths forming closed loops in corresponding vertical and longitudinal planes. 

-The chains 42a and 42b are driven by a first pair of sprockets 44a and 44b keyed 
on the ends of a single shaft which in tum is driven by a servo motor M40, preferably 
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of the type with speed and phase control, such as a brushless servo motor with a servo 
control system, also connected to and controlled by the control means 70. 
Piece convevor means 50 
-The piece conveyor means 50, comprising a beh conveyor 51, preferably of the 

5 suction type, but in any case capable of gripping the pieces of packaging material in 
succession, are located in the area below the article conveyor 20, in the proximity of 
its entry end, the said piece conveyor means 50 being driven by a servo motor M50, 
preferably of the type v^th speed and phase control, such as a brushless servo motor 
with a servo control system, also connected to and controlled by the control means 70. 

10 -Optionally, sensor means 53 for detecting the front and rear ends of the pieces 
being conveyed can be positioned in the proximity of the downstream area of the 
conveying branch of the suction belt 51, these sensor means being connected to the 
control means 70, and, again optionally, sensor means 54, also connected to the 
control means 70, for detecting signs placed longitudinally along the pieces, these 

15 signs identifying the position of any printing present on the pieces, can be positioned 
in the same area. 

First modular unit TIOO-GIOO located downstream 

-At the side of the piece conveyor means 50, a first modular unit TlOO-GlOO is 
provided imdemeath the article conveyor means 10, comprising (see also Fig. 3) a 

20 supporting frame TlOO and a piece forming and feeding unit GlOO, for forming and 
feeding pieces SI, connected to control means 70 by v^ring CI 00. 

-The first frame TlOO essentially comprises two vertical plates 101a and 101b, 
orientated longitudinally and vertically, shaped in the form of an "L" rotated through 
90° clockwise, with the long side RlOO projecting towards the conveyor belt 51, in 

25 which the said plates 101a and 101b are parallel to and spaced apart from each other 
and are joined together by a plurality of cross pieces 102, creating a frame with a self- 
supporting monolithic structure. 

-The said first modular unit TlOO-GlOO is movable and positionable transversely 
with respect to the fixed frame of the base of the packaging machine, by means of a 

30 set of transversely slidable connections, such as a plurality of transverse bars fixed to 
the edges of the plates lOla-lOlb, and more particularly a bar 103 fixed to the rear 
edges, a bar 104 fixed to the front edges and a bar 105 fixed to the lower edges, m 
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which, preferably, the end portions of the said bars 103, 104 and 105 extend outwards 
beyond the plates 101a and/or 101b. 

-The aforesaid slidable bars 104, 104 and 105 (see Fig. 1) are designed to slide over 
and/or inside corresponding fixed supports 103s, 104s and 105s, joined to the fixed 
5 frame of the base, for example two supports 103 s and 104s fixed to the uprights and 
one support 105s fixed to the horizontal members. 

-The fixed frame with side walls Fa and Fb, in the form illustrated here by way of 
example, has at least one of its side walls Fb (Fig. 1) configured in such a way as to 
have an opening, delimited here by the inner edges Bl, B2, B3, B4 and B5, in which 
10 the size of the said opening is such that the said first modular imit TIOO-GIOO can 
slide freely transversely through it. -It is preferable to provide a similar opening on 
the other wall Fa of the machine (see Fig. 2). 

-If necessary because of the weight to be supported, it is also possible to provide 
one or more lower supporting and running means, such as support wheels 106a- 107a 
15 and 106b-107b, fixed on the lower edges of the plates 101b and 101a, in order to 
enable the said modular unit TlOO-GlOO to be moved additionally away from the 
fixed frame. 

-A first piece forming and feeding unit GlOO, for forming and feeding, according to 
commands and under control, pieces SI of sheet Nl towards and above the conveyor 

20 belt 51 of the piece conveyor means 50, is supported between the plates 101a and 
101b of the said first frame TIOO. 

-The said first piece forming and feeding unit GlOO, which essentially comprises: 
reel support means 110, including two cones 111a and 111b which can be spaced 
apart transversely, for supporting the reel BlOO; sensor means 120, connected to the 

25 control means 70, including for example an optoelectronic and/or mechanical sensor, 
for determining the diameter of the reel BlOO; reel unwinding means 130, including a 
pair of counter-rotating rollers 131 and 132 between which the sheet Nl is placed; 
cutting means 140, including a rotary blade cutter 141 operated by an actuator MHO 
connected to the control means 70; piece feeding means 150 including a pair of 

30 counter-rotating rollers 151 and 152 between which the sheet/piece Nl-Sl is placed, 
in which the said two pairs of rollers 131-132 and 151-152 are interconnected and 
operated by means of a servo motor Ml 00, which is also connected to and controlled 
by the control means 70. 
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-If required, because of the mass (inertia) of the reel BlOO and/or because of the 
characteristics of the sheet Nl wound on the said reel BlOO and/or for other reasons, 
it is also possible to provide a fiorther servo motor MHO, with speed and phase 
control, also connected to and controlled by the control means 70, for rotating in a 
5 controlled way at least one of the two cones which support and engage in the core of 
the reel BlOO, together with sensor means 160, of the optoelectronic and/or 
mechanical type for example and also connected to the control means 70, for 
determining the tension of the sheet Nl, to enable the unwinding of the sheet to be 
optimized, preferably by action on the servo motor Ml 10 and/or on the servo motor 

10 Ml 00, and to facilitate the starting of the supply of the sheet, or the stopping of the 
supply of the sheet, as described more fully below. 

-If the packaging sheet Nl has longitudinal marks, for example marks used to 
identify the longitudinal position of printed patterns located in longitudinal succession 
on the same sheet, it is also possible to proAdde a further sensor 170, also connected to 

15 control means 70, located upstream of the rollers 131-132, for detecting the said 
marks and/or the said printed patterns, so that the printed pieces can be cut off 
correctly by the cutting means 140, 141, M140. 

-This structure essentially provides a first modular unit TIOO-GIOO, located under 
the article conveyor means 10, with the piece feeding branch RlOO positioned at a 

20 first level and terminating in the proximity of the belt 51 of the piece conveyor means 
50, in which the said first modular unit TlOO-GlOO can move transversely without 
interfering with the other parts of the packaging machine, without any need to 
disconnect mechanical and/or electrical transmissions, and thus, essentially, can 
assume at least two transverse positions, namely a first position, defined here as the 

25 reel replacement and/or mamtenance position, in which the said first modular unit 
TlOO-GlOO is positioned transversely outside and at the side of the packaging line, or 
is moved away fi"om the said packaging Ime, and a second position, defined here as 
the stand-by/operating position, in which the said first modular unit TlOO-GlOO is 
positioned under the packaging line and fixed in position, so that it can form pieces of 

30 packaging material and feed them towards and on to the belt 51 of the piece conveyor 
means 50. 

Second modular unit T200-G20G located upstream 


Pag - 9 - 

-A second modular unit T20D-G200, comprising a frame T200 and a unit G200 for 
forming and feeding pieces S2, is provided at the side of the piece conveyor means 50 
under the piece feeding branch RlOO of the first modular unit TIOO-GIOO, and is 
connected to the control means 70 by wiring C200. 
5 -The said second modular unit T200-G200 is essentially identical to the first 
modular unit TlOO-GlOO, with the difference that its height and length are smaller. - 
Consequently it will be described in a summary way below, using numbering similar 
to that of the preceding description. 

-The second frame T200 therefore comprises two vertical plates 20 la and 201b and 
10 cross pieces 202, and is movable and positionable transversely with respect to the 
fixed frame by means of transversely slidable connections, such as a plurality of 
transverse bars 203, 204 and 205, fixed to the edges of the plates 201a and 201b, for 
sliding above and/or inside corresponding fixed supports 203s, 204s and 205s joined 
to the fixed frame of the base, which has at least one of its side walls Fb configured in 
15 such a way as to have an opening delimited by the inner edges CI, C2, C3, C4 and 
C5, to enable the said second modular unit T200-G200 to slide freely transversely 
through it. -It is preferable to provide a similar opening in the other wall Fa of the 
machine. 

-If necessary, it is also possible to provide one or more lower support and transverse 
20 running means, such as supporting wheels 206a-207a, 206b-207b fixed on the lower 
edges of the plates 201a and 201b. 

-A second piece forming and feeding imit G200 is supported between the plates 
201a and 201b of the said second frame T200, for presenting and feeding, on 
command, pieces S2 of sheet N2 towards and above the belt 51 of the piece conveyor 
25 means 50. 

-The said second piece forming and feeding unit G200 is essentially similar to the 
preceding first forming and feeding unit GlOO, and therefore has: reel support means 
210, including two cones 211a and 211b; sensor means 220, connected to control 
means 70, including for example an optoelectronic and/or mechanical sensor, for 
30 determining the diameter of the reel B200; reel unwmding means 230, including a 
pair of counter-rotating rollers 231 and 232 between which the sheet N2 is placed; 
cutting means 240, including a rotary blade cutter 241 operated by an actuator M240 
connected to the control means 70; piece feeding means 250 including a pair of 
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counter-rotating rollers 251 and 252 between which the sheet/piece N2/S2 is placed, 
in which the said two pairs of rollers 231-232 and 251-252 are interconnected and 
operated by means of a servo motor M200, which is also connected to and controlled 
by the control means 70. 
5 -If required, because of the mass (inertia) of the reel B200 and/or because of the 
characteristics of the sheet N2 wound on the said reel B200 and/or for other reasons, 
it is also possible to provide a further servo motor M210, also connected to and 
controlled by the control means 70, for rotating in a controlled way at least one of the 
two cones which support the reel B200, together with sensor means 260, also 

10 connected to the control means 70, for determining the tension of the sheet while it is 
being unwoimd, to enable the unwinding of the sheet to be optimized, preferably by 
action on the servo motor M210 and/or on the servo motor M200, and to facilitate the 
starting of the supply of the sheet, or the stopping of the supply of the sheet, as 
described more fully below. 

15 -If the packaging sheet N2 has longitudinal marks, for example marks used to 
identify the longitudinal position of printed patterns located in longitudinal succession 
on the same sheet, it is also possible to provide a further sensor 270, also connected to 
control means 70, located upstream of the rollers 231-232, for detecting the said 
marks and/or the said printed patterns, so that the printed pieces can be cut off 

20 correctly by the piece cutting means 240, 241 , M240. 

-This structure essentially provides a second modular unit T200-G200, located 
under the piece feeding branch RlOO of the first modular unit TIOO-GIOO, with the 
piece feeding branch R200 positioned at a second level and terminating in the 
proximity of the belt 51 of the piece conveyor means 50, in which the said second 

25 modular unit T200-G200 can also move transversely without interfering with the 
other parts of the packaging machine, without any need to disconnect mechanical 
and/or electrical transmissions, and thus, essentially, can assume at least two 
transverse positions, namely a first position, defined here as the reel replacement 
and/or maintenance position, in which the said second modular unit T200-G200 is 

30 positioned transversely outside and at the side of the packaging line, in other words is 
moved away from the said packaging line, and a second position, defined here as the 
stand-by/operating position, in which the said second modular unit T200-G200 is 
positioned under the packaging line and fixed in position, so that it can form pieces 
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S2 of packaging material and feed them towards and on to the suction belt 51 of the 
piece conveyor means 50. 
Control means 70 

-The control means 70 can be of various types; for example they can comprise a 
5 programmable controller 71, consisting of a PLC and/or a computer and/or other 
equipment, a keyboard 72 and a monitor 73. 

-In the said controller 70, various programs are preferably stored, including, 
essentially, at least a first packaging cycle control program for monitoring and 
controlling the elements of the packaging machine which package the articles, 

10 together with, optionally, a second program which can run independently of the first 
program, for monitoring and controlling the elements of the first or the second 
modular unit TIOO-GIOO or T200-G200, which form and feed the pieces SI or S2, for 
reasons which are made clear below. -If necessary, the second program can include 
two distinct programs for operating, respectively, with the first and the second 

15 modular unit Tl 00-Gl 00 and T200-G200. 

Operation for r eel changing and/or maintenance 

-During the operation of the packaging machine, the pieces 2 for wrapping the 
articles 1 are fed by the modular unit Tl 00-Gl 00, m the case of pieces SI, or by the 
modular unit T200-G200, m the case of pieces S2, where the packaging operations are 

20 controlled by the control means 70, using the first packaging cycle program. 

-If, for example, the first modular unit Tl 00-Gl 00 is active, a sequence of single 
pieces SI is fed progressively to the conveyor belt 51 of the piece conveyor means, 
and then towards the opening Al, in precise synchronization with the arrival of the 
articles 1, so that the known wrapping operations can then take place. 

25 -During the said stage of feeding by the first modular unit TlOO-GlOO, the second 
modular unit T200-G200, which is stationary, can be moved transversely to the side 
of the wall Fb, or away from the said wall Fb, for replacing the used reel B200 with a 
new reel and/or for clearing a jam and/or for carrying out maintenance and/or for 
other reasons. 

30 -To replace a reel, the operator removes the used reel and its sheet, and then inserts 
a new reel and inserts the new sheet along the unwinding path and between the rollers 
231-232 and 251-252, making a specified length of the firont end of the said sheet N2 
project beyond the said last rollers 251-252. 
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-In this context it should be emphasized that all these operations are carried out 
easily and without risk of accident, since the modular unit T200-G200 is positioned at 
the side of, or away from, the packaging machine, which continues to operate. 
-Optionally, the operator can also dissociate the said second modular unit T200- 
5 G200 from the packaging cycle control program before starting the aforesaid 
operations, in order to be able to operate the servomotors M200 and/or M210 and/or 
the actuator M240 independently, to facilitate the execution of the subsequent 
operations, such as the removal of the used and/or jammed sheet, by reversing the 
rotation of the various working parts, or the unwinding and positioning of the new 

10 sheet N2, by operating the said working parts separately. -The operator can also, again 
optionally, run the second piece forming control program after having positioned the 
new sheet and its reel, in order to execute a few cycles of forming and feeding the 
pieces automatic2illy, for the purpose of checking the correct running of the sheet, the 
correctness of forming of the pieces, the correctness of the length of the sheets, and so 

15 on, and also, if required, in order to check the correctness of the positioning of the 
cutting line with respect to the printed patterns, or in other words, essentially, to test 
fully and exhaustively in real conditions and in regular operation, in other words with 
the new sheet in tension, the correctness of the setting of the said second modular unit 
T200-G200, before it is used in the packaging cycle, as described more folly below. 

20 -When the second modular imit T200-G200 is correctly operating and set up, the 
operator reinserts it under the first modular unit TIOO-GIOO, positioning the front end 
of the sheet N2 in the proximity of the conveyor belt 51 of the piece conveyor means 
50, so that the said second modular unit T200-G200 can be associated electronically 
by means of the keyboard 71 with the packaging cycle program, by entering a static 

25 prepared configuration, known as the "stand-by" configiuration, for the said second 
modular imit T200-G200. 

-When the reel BlOO of the first modular unit TlOO-GlOO is about to run out, the 
sensor 120 sends a signal to the control means 70, which, because of the first 
packaging cycle control program, initially start the second unit G200 by means of the 

30 servo motor M200 (and the optional servo motor M210) in order to feed the pieces S2 
on to the suction belt 51 and then, after a specified time interval, stop the first vmit 
GlOO, by stoppmg the servo motor MlOO (and the optional servo motor MHO), in 
such a way as to feed a last piece SI on to the suction belt 51, -The aforesaid time 
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interval is preset according to the length of the pieces and the transport speed of the 
piece conveyor means 50, in order to obtain, on the conveyor belt 51, an interval of 
space between the last piece SI and the first piece S2 essentially equal to that which 
was formerly present between the pieces SI -SI. 
5 -In this context, the succession of pieces on the suction belt 5 1 can optionally be 
monitored, even during the reel changing stage, by the sensor 53, which detects the 
front and rear ends of the pieces SI, S2 being fed, and then sends the corresponding 
signals to the control means 70, which, if the said signals indicate an incorrect 
distance within the succession of pieces, for example if the front end of the piece S2 is 

10 leading or lagging, proceed to accelerate or decelerate the piece conveyor means 50, 
by means of the servo motor M50, in order to keep a constant correct synchronization 
in the proximity of the opening Al between the pieces SI or S2 and the corresponding 
articles 1, thus producing correctly formed packages, 
-If the speed of the piece conveyor means 50 is to be modified, the said control 

15 means 70 can also, where necessary, modify the speed of the two pairs of xmwinding 
and feeding rollers 231-232 and 251-252, and can change the synchronization of the 
cutting means 140 by acting, respectively, on the servo motor M200 and on the 
actuator M240. -On completion of the correction, the packaging machine can retum to 
operation at the optimal regular speed. 

20 -If the second modular unit T200-G200 is optionally provided with the servo motor 
M210, for rotating the reel B200, the control means 70 cause the previously stationary 
reel B200 to rotate, in order to facilitate the said stage of the start of forming and 
feeding of the pieces S2. -After the said initial starting stage, during regular operation, 
the said control means 70 controls the speed of the said servo motor M210 according 

25 to the said signals received by means of the sensor 260 which measures the tension of 
the sheet N2 and communicates this to the control means 70, in order to optimize the 
xmwinding of the sheet N2. 

-If the packaging sheet is printed, the advance of the printing on each piece along 
the path of its movement towards the first opening Al on the suction belt 51 is 

30 optionally determined by the sensor 54, which detects the correspondmg marks 
positioned longitudinally along the pieces, and then sends the corresponding signals 
to the control means 70, which, if the said signals indicate incorrect synchronization 
between the printing on the pieces SI and S2 and the corresponding articles 1 moving 
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towards the said first opening Al, accelerate or decelerate the piece conveyor means 
50 by means of the servo motor M50, in order to restore the correct synchronization, 
and thus place the said printing in the correct positions on the faces of the articles 1 to 
be packed. 

5 -During the said stage in which the pieces are formed and fed by the second 
modular unit T200-G200, the first modular unit TIOO-GIOO can be moved 
transversely to the side of the wall Fb, or away firom the said wall Fb, to replace the 
used reel BlOO with a new one and/or to clear a jam and/or to carry out maintenance 
and/or for other reasons, and it can also, optionally, be dissociated electronically from 

10 the first packaging cycle control program of the packaging machine. 

-Clearly, therefore, all the operations described above in relation to the second 
modular unit T200-G200 can also be executed easily for the said first modular unit 
TIOO-GIOO; this is applicable, for example, to reel changing, repairs, maintenance, 
etc., as well as to testing in real conditions in which a number of pieces are produced 

15 by running and applying the second piece forming program. 

-When the first modular unit TlOO-GlOO is correctly set up and operational, the 
operator reinserts it under the article conveyor 10, bringing the front end of the sheet 
Nl into the proximity of the suction belt 51 of the piece conveyor means 50, and then 
using the keyboard 71 to electronically associate the said first modular unit TIOO- 

20 GlOO with the packaging cycle control program, entering a "ready" configuration, 
known as the "stand-by" configuration, for the said first modular unit TIOO-GIOO. 

-When the reel B200 of the second modular unit T200-G200 is about to run out, the 
sensor 220 sends a signal to the control means 70, which, as a result of the first pre- 
loaded program, initially stop the second unit G200 by means of the servo motor 

25 M200 (and the optional servo motor M210) in order to feed a last piece S2 on to the 
suction belt 51, and then, after a specified time interval, start the first unit GlOO by 
starting the servo motor MlOO (and the optional servo motor MHO), where the 
aforesaid time interval is preset according to the length of the pieces and the transport 
speed of the piece conveyor means 50, in order to obtain on the conveyor belt 51a 

30 distance between the last piece S2 and the furst piece SI which is essentially equal to 
that which was formerly provided for the pieces S2-S2. 

-In this context, the succession of pieces positioned on the suction belt 51 can be 
optionally monitored by the sensor 53 and/or monitored by the sensor 54, so that all 
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the operations indicated above in relation to the previous reel change can be carried 
out. 

Changing the format 

-With reference to the above description, the system according to the present 
5 invention is also particularly useful for changing formats and other operations. 

-This is because, in the case of format changing, while one modular unit is used for 
forming and feeding pieces designed to finish the packages in the preceding format, 
the other modular unit can be prepared for the new format by entering the new 
parameters for the different format in the corresponding piece forming program and 
10 then checking the setting and functionality of the said last modular imit for producing 
the new format, by executing the forming of a number of pieces in the new format 
with the corresponding piece forming program, and then inserting the said additional 
modular imit into the packaging machine, in order to carry out the change of format 
rapidly as soon as the packaging operations in the preceding format have been 
15 completed, by operating the said additional modular unit with the new format in place 
of the preceding one. 
Making repairs 

-In relation to other applications of the system according to the present invention, it 
should also be emphasized that, if the sheet of packaging material breaks and/or if any 

20 of the piece forming and feeding elements fail and/or for other reasons, it is possible 
to resume the packaging operations inmiediately by using the other, operational 
modular imit, and then to move the faulty modular unit to the side of the machine in 
order to make the necessary repairs and/or carry out the corresponding maintenance, 
and then to test, in real and regular conditions, in other words with the sheet under 

25 tension and running, the correctness of operation of the repaired unit. 
Execution of differential feeding 

-Again in relation to other applications of the system according to the present 
invention, we would emphasize the distinctive ability of the said system to package a 
succession of articles wdth pieces of different types. 

30 -This is because, in the case m question, the first modular unit TIOO-GIOO is fitted 
with a first reel BlOO and a corresponding first sheet Nl which are different from a 
second reel B200 and a corresponding second sheet N2 with which the second 
modular unit T200-G200 is fitted. 
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-With this set-up, the synchronizing means 70, as a result of a special previously 
loaded packaging cycle control program, operate the first and second modular units 
TIOO-GIOO and T200-G200 in an alternating way, in which the change from one to 
the other takes place in the way indicated above in relation to the reel change, in such 

5 a way that a specified sequence of different pieces is obtained on the conveyor belt 5 1 
of the piece conveyor means 50, for example a first sequence S1-S2-S1-S2 etc., or a 
second sequence S1-S1-S2-S1-S1-S2 etc., or a another type of sequence, in which the 
said pieces are then wrapped by wrapping means 40 around the articles 1, thus 
producing, respectively, a first sequence of product and package assemblies 1-Sl, 1- 

10 S2, 1-Sl, 1-S2, etc., or a second sequence of product and package assemblies 1-Sl, 1- 
Sl, 1-S2, 1-Sl, 1-Sl, 1-S2, etc., or another type of sequence. 

-The above description of the system is provided purely by way of example and 
without restrictive intent, and therefore it can clearly be subjected to all modifications 
or variations suggested by experience or by its use or application, within the scope of 

15 the following claims, which form an integral part of the present description. 


